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Defunctsatellitescangainrotational energydue to the forcesandtorquescausedby the environmentaleffects

The spin parameters change over time mainly due to:
- solar radiation pressure
magnetic field interaction

- gravitational torque
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Exampleof spinning,defunct GLONAS&atellites,altitude of 19130km
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Spin observation from Graz SLR station.
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Thespindynamicsof the passiveobjectscanbe modeledwith the useof:

- 9 | NIr&vifyield (EGMS6, geopotentiaimodel)

- 9 | NIn&ygeiicfield (IGRELTS5, int. andext. magneticfield models)

- Solarradiationpressure(TSkndshadowfunction)

- 9 | NJIefle@idity (albedo)and IRemissivity(CERES) a
- Residuabtmosphere(JE2008 atm. densitymodel)

- Satellitesurfacethermal effects(sat macromodel)

- Electrostaticeffects(AE8, ARS8 trappedparticlemodels)
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High rate photometric detectors allow for the accurate spin measurement of the passive satellites

Graz satellite tracking system simultaneouslyperforms laser ranging and light curve
measurementgsince2015).

Thelight curvesallow for the spindeterminationof all satellites,includinguncooperative
targets(with no retro-reflectors)

Thesamplingrate of the photon counteris up to 50 kHzfor bright targets

SRR /o0
3 900 nm ‘ .
: - Graz SLR station,

= Austria
532 nm* * 1064 nm
PC unit Control unit Single Photon Counter SLR/DLR

FPGA free running
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High rate photometric detector development at SERC

100

PMT

- Hamamatsu H1190620

- sensitive over the entire vis. spectrum

PC board

- Beaglebone Black:
high-performance (1 GHz CPU),
low-power board

- The real time processor (PRU, 200 MHz)
samples the input analog signal y |
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%, - GPS mouse synchronizes system time
Electronics board:

o T R . AN ) AR - allows for an automated signal acquisition
EOS Space Research Centre, Mt Stromlo, Australia

The software:

- All the 100 kHz data points are stored in the binary files. The data is used for the high accuracy spin analysis girtteepsisiy stage.
- Thesatellite brightnessmeasurementsare processedn-the-fly by the FastFourierTransformalgorithmin order to measurethe frequency
of the atmosphericflicker (seeing)n the light path.
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Satellite spin measurement

+

igh rate photometric detectors allow for an accurate spin measurement of the passive, sunlit satellites
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High rate light curve analysis
TOPEX/Poseiddight curve 2 4 Phase folded light curve
- Phasdolded pass 57 rotations (11 minutes) g
- mix of specularand diffuse reflectionsfrom different S
sides/ surfaceelementsof the spinningbody 0
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